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(57) Abstract: Disclosed is a luminescent 
material composed of an organosilicon compound 
polymer represented by the following general 
formula (1): [wherein X represents a fluorescent or 
phosphorescent organic molecule; R 1 represents a 
lower alkoxy group, hydroxyl group, allyl group, 
ester group or halogen atom; R 2 represents a lower 
alkyl group or hydrogen atom; n represents an 
integer of 1-3; and m represents an integer of 1-4]. 
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fi^fWTIS— ^ (2) : 



ItHMiStI £ KJ^B — <^# s 40~140kca 1 /m 

o 1 (Diy(D^U^ LV\, 



it 2 




(2) 



WO 2005/097944 PCT/JP2005/006440 

4 

©i^fls^jD X. x m^mmr®- & h mas x. t v > x t> <t v \ 

3 D #«W©aS3te*mfc*3V^-Crtu 
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HI 2 fi N Hlfe^J 1 -C# b HfcPh-HMM-c ^ ^JfcM 2 T# b HfcPh-Si <D X JftHlJf ^ 

m 3 r± N hm^ij i~3 ^#e>tb/tt^<©N 2 !R*^jBjifeSr^-t'^97T?fcSo 

El 4 mifaffl 3 "C# b nfcPh-HMM-a(D XjftHlJf ^ * ~ ^Sr^i"^ 7 ^ T?*> S o 
0 5fi, Hl&M 2 -C# b HfcPh-Si<75 S E M^-e *> 3 o 

m 6 it, nifeM i~3 -c#btbfc#^o""rmp^«K^^^ f;^t^77i?fc 

HI 9 MMM 5 ^tb^fcBiPh-HMM-c-s(7^X / millt'f^^^^^^i"^^^ 7 "^fe 

HlOli, mifoffl 4 t?# b tL/tBiPh-HMM-c©N 2 !R*^ffllftSr^i~^ 77tib5, 
Bllfi, ^M6T?#btb^BiPh-Si-Base©Xj||ia^^ — ^Sr^i-^^^-T? 
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El i 2 ft, mmm i -e#fettrtBiPh-si-Acidc>xlllilJff^^ — y^t^7 y-v 

01 3(1 MMM 6 -e#fet^fcBiPh-Si-Base<D S EM^t$)5o 

gl4(t ^l«J 8 "C# b tl, 7c B i Ph-HMM-a <D X llUIIff ^° ^ — ^ Sr^i" ^77t?fc 

@15ll Uli 9 -^#bnfcBiPh-HMM-a-s(DX|^lH]Jff^^ ^-is^TMr?? 7t 

<5 o 

0 17ft, iM!8 -C#b^fcBiPh-HMM-a(DBT^a^i|X^^^ h/^f^77t 
HI 8ft, ^ffif?!j4-^#b^7cBiPh-HMM-c(DFrr!a#IlX^^^ h/^t^9 7"? 

mi 9ft, ^jfe^4 — 9-T?#e>^vi:«-w;^«©^^^ h/wsr^-r^^^-efc 

HI 2 0 ft, HJfeM 1 0 T?#e>^/tBiPh-HMMc-s-film(DX^lHl$f^^ — ^^H"^ 
771?fe5 !1 

0 21 ft, mfil^Jl Ot?#btt/tBiPh-HMMc-s-film©St)fe^^^ h A^T^i - ^ 
H] 2 2 ft, ^SfeM 1 O ^#bt^fcBiPh-HMMc-s-film<Z)#Jli(D^^ffi§r^i~^K 
m 2 3 ft, ^«>J ii~i3 -e#b^^ 1-3 ©*JR (D^Tt^Sr^i-^ 1 * 

ei 2 4 ft, mmm 1 1 ~ 1 3 -v&t>tiit&.& 1-3 <o^m^(o^%^^ 
m 2 5 ft, mmm 5 ^n^tit^mytm^^ t mm 1 ~ 3 (om^un^m-M 
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m 2 6 r±s mmm i o ^# j^km i ~ 3 ©s^w**©** 

HI 2 7 » s BTEB^^O^^;^^^ b^t^771?i!)5 0 
5 02 8f±, BTEBPmWKDmyt*^? f;^W7 7T^5„ 

10 "CfcSo 

in 3 3 {± N mmm 5 xtr 9 x*nbfotz.m%tffAfcxmiEw<Dmm<D&%*-<? v 
15 in 3 5 i»m i 4 -e#b^fcJS^7o,^/^ y #ate-*m©t&:fcx*&ii]#f^ 

03 6», 1 4 -C#f)tbfeS^7x V *%%-&Um-(D 29 Si MAS NMR 

20 H"t?fcSo 

l:W7 7T'fc^ 

^ — ^ £r^i" ^77t'fe5 0 
25 04 0 fct N ^Jfe#iJ 1 5 T*# ftfc Jf t£ l?7x U # ^*t£H- h > £S 
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ni4 in mmmi 5T#bnfciiifctr7*^v!j**^©f^^ h 

HI 4 2 16 — 18 -C#fetLfc#»»^JS^J 1 -e#b^fcPh-HMM-c 

0 4 4 fl ^Jfe0!l 1 6 -e# b ;frfclW<£>N 2 ® ^77tfc5„ 
04 5iis IHW'I 1 7 T# b tiTc^ON^^^ta/m^^i- ^77t?iib5, 
|E1 4 6 (1 »M 1 8 ^nhfhtzMP((D^M^^^^^^ 

04 7H H«!J 1 8 Ti#b^fc^C> 13 C-CP-NMR(D^^^-f-^7 7t?fc5 0 
@4 8(1 III 1 8 ^#b^fc^^<^ 29 Si-MS-NMR©^^^7^-r^^ 7-efe6 0 

05 1(1 »U 7T*#e>*bfc*t3|S|-0!ftJlZ^^^ h;^t^7 7T'fc5„ 
05 21 glffiflli 8-e#6>nfct*;3|s|-^)®i|x^^^ b;i/«:*t^7 7^i)5„ 

0 5 3(1 BTEA^M^^i - ^^"^^ 

05 4(1 BTEA<£>^/ "*r— X'CDV&VRX^? V JV^t^-St =7 7T*fc5 0 

05 5(1 ©iB^260nm^*D(tSPh-HMMRl5BTEA(Z)^:7t;-^^^ b/l>Sr^i-^9 

0 5 6(1 |»J1 6-1 8^bttfc€-^^*rb-C®M^«260nmT^7fe^ 

05 7(1 Ph-HMM-c. BiPh-HMM-c N Al-TPPEt/Ph-HMM^.mi-TPPEt/BiPh-HMM<Z) X 

mmjf^ &^ir ^7 7T*fc5 0 

0 5 8fl Al-TPPEt/Ph-HMMOUV-vis^^^ h A^^l"^ ^ "C^ So 

0 5 9(1 Al-TPPEt/BiPh-HMMOUV-vis^^^ b /l^^i - ^ ^ 7 6 D 

06 0(1 Al-TPPEt/Ph-HMM<D^^^ b;H:^t^7 7T*fc5o 
0 6 lfl Al-TPPEt/BiPh-HMMCC^ft*^ l>/^*t^7 7t'fc5 0 
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HI 6 4 fct N Ph-mm-c^^comytV^tM^'t^M-^h^o 

HI 6 BiPh-HMM-c^^B^^B^^^^fe^o 

HI 6 6J3> Al-TPPEt/BiPh-HMM^*CD^^^^i~^^fe^o 

HI 6 7 fcfc, Hffi^iJ 2 2 -C#fe^fcBiPh-HMMc-s-f ilra2(7) X^[H$ff^^^ — ^£r^i~ 

0 6 8 [i, HIM 2 2 -e#b^fcBiPh-HMMc-s-film2(75^:^t)«iijS3^^^ 
HI 7 o tt N 2 4 ^#bnfcBiPh-HMMflI(D^tifft^X^|l]ilT^^ — 

hi 7 i te. mM\n 2 3 ^nhi^tz-Ph-wMm^^^m^k^^^^ Y^fMr^f 

0 7 2» x ^WJ2 4^^tb^fcBiPh-HMM^(Z)^Bfif^(7)^:^;^^^ h/l^^T 
^77l!$ ) 5o 

0 7 3f^ ^»!|2 5 7?#b^fcBiPh-acid-filra(D^S:<^®li3^^^ 

HI 7 4f*. 5 t?#btL^:BiPh-acid-film©UV^^^ h/^^^ir^V^ 

@7 5ft 2 6 ^#b^7cTPh-HMMc-s-film©X^0i)f^^^-^^^i"^ 

HI 7 7 Ulife^J 2 7 "e#b^feTPh-acid-film©^c3teXtWB(lje^" / ^^ h/V-^r^ 
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|7 8fi s mMffl 2 8 t?#bttfcPyr-HMM c - s -f ilmOX^HI^f^^ — ^Sr^-f" 
HI 7 9(4, H»J2 8-e#btb7tPyr-HMMc- s -f ilmtD^fc&TMjfe:*^ 
08 014, ifii2 9-^#b^fcPyr-acid-film(D^:^R»S3^^^ h/l'Sr** 
HI 8 1(4, HJ6#|2 9-C#b^7cPyr-acid-filra(DUV^^^ h^£r^H-^:7 

08 2ft HJfe^ij3 0 Ti%b^/cAnt-HMMc-s-film(Z>X^ll]i'f^^^'-^ : ^^'^^ 
77tfc5 0 

HI 8 3(4, H»J3 OTltb^/cAnt-HMMc-s-filmtZJ^Tt^OTil©^^^ b^*r 

1218 4(4, H»!J3 0-T?#fe^X/tAnt-HMMc-s-film<DU V^-<^ h/l^T^i"^ 

m 8 5(4, ^10ij3 x^&bflit.** 9 7^**^7 a^~A'*sy%<D&ft&X*m 

0 8 6(4, H»!l3 2T 5 #b^fcTph-HMM-acidO^:^U«®]^3^^^ h/l'Sr^i - 
^7 7tfc5„ 

HI 8 7(4, 3 Titb^TcPyr-HMM-acidO^T^^^aSB^^^ W^^-f 

12] 8 8(4, HWJ3 4 t?#b^fcAnt-HMM- Acid^^^Xt^JSb^^^ h/^£r^ 
HI 8 9(4, 5"Tf#bn/tTph-acid©^3teRtJ«IS(Fja^^^ h/V'Sr^i"^ 

7-efcSo 

HI 9 0(4, mifcM3 6X*nbtltc?yr-Acid<D$kytRXPmMX-<? Y JV^^T ? 
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B9itt, mmm3 (BiPh-HMM^*) nxm^'**—^*: 

HI 9 3 7 "C# b HfcfW 2 (Fl (0. 5mg) /BiPh-HMM*&3*0 <D X^HlJff 

HI 9 3 B\ Hjte^J 3 7 Ti# b HfclW 5 (Fl (5rag) /BiPh-HMM^*) © Xjt&HI^ 

So 

H95tt, Ififfi3 7Tf#b^W3N- (Fl/BiPh-HMM*&3*0 ©#3S«5S:ia'e*j«o 

09 614, ^WlJ3 8T*#b^fc^2 (Fl (2raol%) /BiPh-HMM^lE) (DXmmtt 

m 9 7 (4, «M 3 8-e#btLfcW l-3©t*^ h/^t^97T?«) 
0 9 8 «u HWlI 3 8 X*nbthfz.Um 2 (Dit^^ WV©JSbjB&e##tt*^ 
@9 9lt ^jSQ-etbtlfc^ (a-^^^/BiPh-HMM^M) (D^^ 

010 0^ ^J4 0t?#b^Wft (trv^/BiPh-HMM*l!l) (D&ftX-^- 

|10 2it H«lJ4 1 -e#b^/tEuCl 3 /BiPh-HMM-filmO^^^-<^ h/l'Sr^i" 

010 3fmi&M4 2T?#b^fcTbCl 3 /BiPh-HMM-film(D^:^^^^ h/^^^-T 
^7 7T-fcSo 
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m 1 0 4 ft, BiPh-HMM-film(DXj^lHl^f^^ — ^^^"t~^7^"C*>So 

010 5(1, MMiH 4 3 tL/c^ 7 P ^ (3mol%) /BiPh-HMM-f ilm<Z?X<feHI*f 

Ell 0 6ft, «/r<D*©^-^!J ^Sr^Abfc^^y WBiPh-HMM-film^m^i^^ 

HI 1 0 7 ft, BiPh-HMM-film, >7 ~*W<Dzx-# J —/UmWRXF? 
/BiPh-HMM-filra^m»t^®jfe^^^ ■b;^*t^9 7-?fc5, 
HI 1 0 8ft. ®^(7)»(D^-^y ^^Abfc^-^y WBiPhlt^Om^^^^ 

010 9ft, Ir(ppy) 3 /BiPh-HMM^flI. Ir (ppy) 3 /PMMA^^D ? PMMA»JlI©I&^^ 

Hll 1 0ft,|H»]4 5T*#btbfc«-Ir(ppy) 3 /BiPh-HMM^<D^^^^ 

01111^ Hi£#ij4 6 — 4 8^#b^7^:R6Gi!BiPh-HMM^(D^^^^^^^ 

Hll 1 2ft, HWI4 9-T?#b^fcDANS^BiPh-HMM^O^^^^^^^^ 
^W77tfe5„ 

m 1 1 3 ft. mmm 51-53 ^ y ^t^h-mmt <DU^^m 

0-e#b^7cBiPh-HMM-c2-s (D^ft^^t h/^t^7 7Tfc5o 

hi 1 1 4 ft, mm 51-53 ^ y mph-HMM*: ©ss-g^xtm 

5 0-C#fe^LfcBiPh-HMM-c2- s <Z5^3te^^ h/^t^77T?ilb5, 

mi 15ft, mtm\5 A^nhnt^-r^^t^^v ^^mA\^miPh-mmm 

HI 1 1 6 ft, mMm 5 4 T# b^fc n-^^yi^vU ^^r^A bfcBiPh-HMM^ 
mi 1 7ft, 5-e#bnfdBiPh-HMM-a-film(75X,mil]ff^^ — ^^T^i" 
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mil sft, mmms ex^m^t^^^-^^ *»^©*ssi^iti 

011 9 ft, nife^ 5 6 ufc tr^ * y ^isbia^ <t> jfeacsi^^iaisii 

012 cm, mmm5 e-z&f&vitv'? ^-^v ^w^wxie^^-^ 
0i2iit »#>J 5 6 bfc tr ^ x^/ki/ y ^^o^^s^tt 5 

Ull 2 3 ft, bT7*=^y ^fttfc^A^P/V^lRft©! ^ 
igi 2 4ft, 9, io-v^^-^t:/ h7ty/^ tn^^ih^^o®^-^^ 

ISIl 2 5ft, 9, 10-^7x^7^ h7"fe>-/V^ n^^t^f lOf 

mi 2 6ft, m^^m^Mytrnt^mi^^^^^^^^o 

mi 2 7ft, BTEBP/2-^ta^/— sVmWLW&U*^? f^^t^7 7tfe5o 
mi 2 8ft, /W*?R©Sr3te^^^ h/V^I"^ 77?fcS 0 

^^(D^WI-ft, TfB-^5£ (1) : 

fc3 
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Vtmtmmyt1&t<D^^;l'3r—<Dn&4 0~140kca l /mo l (Dh<D& 

tub, mm&mMtfz&mmzhV) , m^, ±M±m^mx.^t^%y.\^m%(o 
&M~r €xmm & mm t % m&i k & « - 

^ N *;w^/-/k fy^^^. 7ityfv^ t^ 7 V rxvy N 

^y-fe>\ t°l/^ s T>b?^>\ tTtf;K -^v^K ^/v^-V 

vi£^ N -^^i^ ryf7ty, by^x^vy, t o w>-^0 

JtlQ— fl£5£ (1) -I 3 . R 1 ^ |S»T/^^^r^S {^ft<!^itl~5© 
(RO-) } N tFn^l (-OH) N T^/Vl (CH 2 = C 
H _ CHz _) % ^^^/i^a£ (jf*l<H:^l:i'-5©i^f;i'i (RCOO 

-n R^p^yi^ asstm^ 7y3Rj©^s umiicT-, a>e>fc 
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^fc, ±JB— «S5£ (1) <K R 2 ^ fS«7^^r;H {0^ b < f*j^*^c 1 ~ 
5©7/i'^l (R-) } Rtr**JDH- : F-^6>*5PA i b3B^$tt«iP'5&< £ t — 
oSr^i-„ •sfe^ |W]— ^4n-^ffc^R 2 ^#^i-34l^\ R 2 f*IWI— tfei^o 

S&fc, ±I3-|« (1) ^(DnW (3-n) tt^fr^ft^*^ (Si) 

bfcff <b 5 «L&^ & n = 3 T?*>5 £ £: iWfcifr* b 

V\ £fc, ±|B-«!* (1) ff^mf^BulB^^ (X) t^i^bT^S^Ift 
( Si ) «^ KDi5^mlil~4©lt^t^ ^^p^f- 

m(D^e y^r— b ft Tfcs zi^±©*y v-irM^lfctfcJ;v\ 
;£3§BJ<Z>3i§ftTOte> (i) JLlB-JiW (1) T^$ti5ti^^^fe 
±JB— «5£ (1) ^OX^^x^^^^^V^m^T-Trfe^^^^ 

(i) -e^$tb5^r^-r*^^)i:> ^^©^y-7-i^*s^b*t 

y£ N ^5/1, ^yi^^b^ ^^7t^ ^;^>^£> x-f/i^l^ 
7^1, t^;Hf^tt5t©"^fc^tti^o _Lffl— j&it (1) T? 
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IS (i) X tt (i i) O ct 5 &**^04§£\ b^S^/^-^O -LIB— « 

_LlE-j&5£ (1) T'i$ti5fi^M^m*t*5i:^ — «5£ (1) 

■tUi/n^fyi^ (s i-o-s i) «§ti5 0 roi, — Sctes^/ — 

/V ,g ( S i-OH) i:*5i^ s 3i)5^ ^7 / -/H^M $ t^3te#tt 
fcl!£»f*fcV\ ±15—^^: (1) t^ltSR 1 ^ h^v-S, ntf*3 N 

(3) : 



it 4 



C2H5CK /OC 2 H5 
C2H5O ^Si-X-Si-OC 2 H 5 
C2H5O x OC 2 H 5 



-JSi-X-SL-O- 



(3) 



tsli^^to ] 

^^(D^SIS wfc^l bV\ 

mjjfiT- (s i) irst*^ (o) k&^i&ftkvx'imtiwi&zfrx^z&ms' 
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bfc#^ (-x-si-o-) ^i*^u usim^m^itmnm^^^^ 

/ - & L & 5 ^fe K ffifl PS £ ft V ^ N tKX »tK i 

« P H^6&lT U H?t b< te2~5) <D^-Cfc5i LV\, $ 

0 0 5 5-0. 3 3mol/LgStfe5^^U\ £fc, JilSS^X® 

i~4 8 lepras ^N^ituisw^^ 

UT, rOjS£M£5ttf>^fifcf^ Xl00f (XRD) i£iaN = 5nm^TO 
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*nsM#bttJ^T<o«fc5^«iiSi-«a mis. myt^itm-m^ (** 

(i) BtrlB«83if*3feH:* / "^HIB fc« < fSMffl «£ 0 Km £ ^5 fc fc N -e/^- 

(ii) pMU~3 (SH30 xte io~i2 (*ft£t£) "C*>5 - £ b 
< N io~i2 mm&) x»fo%~ b& ^\ 

Sfc, r.© <fc 5 JfcjaSBfltaSttx S. Inagaki et al. , Nature, (2002^)416^, 304 
irft"9^ JNflTL^^T-f-S^TL^^^ttSo 
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fS^L«LH:#£:te. $B?L#« (V) £riB?Lil:^ (D) Tl^bfdll (dV/d 
D) ^ffl?LE# (D) ^U^n y h bfcMl »?L#^*Aia) <Dft;k:t°- 

^ ^JLfrSr^asRiSJE (-19 6*0 ^*PLTi*^^lr#AL, ^» 

Sr#«o Z.<Dmm&MM&m^, Cranston-Inkla y fe N Poll 
imo r e-He a 1 *fc N B J Hjfe^©t|-*feia 13 i?L^fti»«r**5 - 

Sbte, roi5^^y#?L^ ^©xmumf (XRD) ^y-^fc^T 
1. 5-3 0. 5 nnKDdtMl^tSlHllffti^ l«^_hOt°-y Sr^Ti~5 r. 

JfSftfi^fcSr i:«rie*-rS 0 bfc^oT, 1. 5-30. 5nm(DdWSt 

siasf^ifl":^ i*£A±otr— y^$?«.w ^te, ie?l^i. 5 — 30. 5 n more 
Pi^IU^^SB^J.bTv^a r. t 
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" <t (S. Inagaki et al. , 

J. Chem. Soc. , Chem. Commun. , p. 680 (1993) s S. Inagaki et al. , 
Bull. Chem. Soc. Jpn. , 69, p. 1449 (1996) N Q. Huo et al. , Science, 
268, p. 1324 (1995) #^) 0 Jcfc, #?L#^3^ - tf V V <OW\&MWm&^*> 
tfe, mil(Dmm7P±LjjWl&X*&Z>^b$:M9fc~fZ> (J. CVartuli et al. , 
Chem. Mater. , 6, p. 2317 (1994) N Q. Huo et al. , Nature, 368, p. 317 (1994) 

&7Fm.mX*hZ>~k&MVfc~i~% (P. T.Tanev et al. , Science,- 
267, p. 865(1995), S. A. Bagshaw et al. , Science, 269, p. 1242 (1995) „ 
R.Ryoo et al. , J. Phys. Chem. , 100, p. 17718 (1996) „ t. fc, itfjfB^ a 

— tr*/^«3fer± N Pm-3n. Ia-3d, I m- 3mXftFm- 3mMttt 
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r.©±5ftlMe8Hi:*iJ£ bttt, tflfcrfs -Kc b h m (och 2 ch 2 ) 

>0 HT'S^, 10-3 0, m^l~3 0t"fc5t^WWt5 o 

r<z?j;5^^®^WJ^ uii, a-w^s^ ^Tryva 

jjxfvytWK (EO) fctfy "T-n tV^tW K (PO) 
— jftsS: (EO) , (PO) y (EO) .T^^^St©^^. yfi-tfr 
ftlEO, POOiil5lUt^*t^s xii5~110 N y ttl 5~7 0T?*>5 
r ^^W*b<> xiil3~106,ytt29~7 0 T?& 3 £. £ ^ £ <9 bV\ 
iE^by^P^^^^y^^tT^ (EO) 19 (PO) 29 (EO) 19> (EO) 
a (PO) 70 (EO) 13 > (EO) , (PO) 70 (EO) 5 , (EO) 13 (PO) 30 (EO) 
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13 , (EO) 20 (PO) 30 (EO) 20 , (EO) 26 (PO) 39 (EO) 26 , (EO) 17 (P 
O) 66 (EO) 17 , (EO) 17 (PO) 58 (EO) 17 , (EO) 20 (PO) 70 (EO) 20 , 
(EO) so (PO) 30 (EO) so, (EO) 106 (PO) 70 (EO) 106 , (EO) 100 (P 
O) 39 (EO) 100 , (EO) 19 (PO) 33 (EO) 19 , (EO) 26 (PO) 36 (E O) 26 

f^K (EO) #-atfy ^ntru^aMM' K (PO) ^^^bfc^^— 

^yv-iLT^ — A£5£ ((EO) x (PO) y ) 2 NCH 2 CH 2 N ((PO) y (E 
O) x ) 2 X*m£tl%h<D&mf 6>*l>5o :-t* X , ytt^ftlEO, PO(Z5^ 
^L-i^*-^, xi!5~l 10, yttl5~7 0-efc5ii«t<> x 
1413-106, y tt2 9~7 0tfc5iMU!) gf* LV\ 

^tfrb, T/^hy^W^^!)^ [C p H 2p+1 N (CH 3 ) 3 ] (0* 

h y ^ f ;vry* ^ [) ^4 3 ©r/u^^l©^it(4 8 ~ 2 2tfc5i^u t) 

LV\ J: 5 t£h<Db LTte, l^b^ fif*^ b V A, 
il^^tr^/i' h ]) >^^<>i^, ^ffc^ F77>^ b P ^f/i/T^ 

- r> a, |yh K7*^ M)^ ^^e-~ 7 a, mtT^y/^ YV * ^/vt:~/^=- 

ttO. 0 5~lmo l/Ltfc5:i:WU\ c: ^J^itufBTPS*Y#T:fc 
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fgfe rfj mag-t- 3 ?&tt^J <o » # jg * b T IB 7L © *&— ^ ffi T-T 3 ffi IrJ fe 
* fc, r © i 5 Ic: b T# b frit * y 6 #SMk£'J £ L T 

»LT#ffi«tti*^t5^^ (ii)ifflB^ y#?U*^r3 0 0-1 0 OOtt 

^7c, r^) j: 5 &y y&n&n, #12001-114790 ^#^^ta* 

^{b^^»Jb-C#fe^^B]-tg^^5r (itimUftteM-AZfrfrftyt 
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^ s m.m, ^m, ^(Dv^i-^^ii^^oTv^t <tv\ mmtte. 
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m&n&mztt^xms, ism^mnts^f^ %m-z>t\,^jrm&®.mx 
Mfcmw \z ftfe-t z> w mm t it^m z r t m £ o t @ ^ $ v ^ t 
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( B) 6 g#) s ?-?yi/> ^v^> ^->v^ ist =-i/&m, * 

#?Lf*l 0 0lil$i^tT2 0~8 0 ItMgX'&S r i: ^-^^t^$ 

lb 5 
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FIrpic(7.kfe) Ir(ppy)3(^fe) Ir(piq)3 




FIr6 (W-fe) 



© p H?rjg < 1 5 ^ i t J: ^^M^ISit 5 - k&X*%% 0 P H 
*r<E>RW>KJSi&&ttl 5~2 5'C@Si:t5-^^> RJS&i£IWW:3 0-9 0 



WO 2005/097944 



28 



PCT/JP2005/006440 



Tt4% ^^^^.^ % /v=i— ^— , ^9 tfT ^— ^^rfflv^TMrTS r 
btt53»ISI^¥*&IRff«l jum^T"efcSr.^36^*b<> 0. 1 — 0. 5 n m 

fife, r<D «fc 5 ft^I^©B3feMf4», WW 2001-130911 4§-4M«gs 
MfB^7^-^m^bs6Tft5fi^f* (UtrfB— W!:* (1) Tf*Sn5t«^ 
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^mm^mytum^, mm^ / ^-^M^^^x^^m^ mm— «5£ 

/tK y 7^* ^St) [PEDOT/PSS] N V \?=^JVjj /W^ (PVK) „ ^U^77 

*=i>^ifc=.i»^i#flc(ppv) N #y t/^^/^^-^^^^^cpat), *°y^7 

7 * ~ l> ^ff (PPP) . ^° y ^ ^ V^zJIfr (PDAF) „ # /W^ y*— 

( P vK)#(D^y v-ih in i ^^&m<Di&ft^(DjE^mmtfn&mf & 

0 0fi*SfP^*tbT2 0-8 0 tiSPSS-CfeS - i ^-«C«)(i^f L 

r <d x o ^mmmmm^m^(Dmm^(D^mmtm^^^m^, mm 
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jfeSo fc*3, 5 ^W^^^¥^@te> 1 ju mKTtfcS n £ 

3&S»£b<s ^^SfeSSL^jBr.&J&V^l 0 0 nmKTtfe5^^U^fU\ 

^^I&M^^^ JASCO$£<E>FP--6600 Spectrof luorometer^rfSffl 

Vlto'&lt* 'gytJU-Zl&ytX^? Y?V(DWM(0*fa& (Intensity) 
— i"C^^ b~Cfc<5 0 

mum i ) 

>f ^V^&tK (500g) 1 6^5tNaOH7K£8K (40g, 200mmol NaOH) (Dm&Wttt? 
¥ "fl/jV hV * 5=V^T ls*r~& & ? n 7 4 K (ODTMA. [C 18 H 37 N (CH 3 ) 3 C1] N K&'fcEfc 

(16- 665g, 47. 88mmol) ^50~60 o C^?^? $ ^fc D -tOigiStel, 4-M bU^ 
h V /^Vif V (BTEB, T y ^ (20g, 49. 67mraol) £ri£ b < ft # b 

W m *J A"* * * ^ b fc„ b e v ^tfcJK £ m b T ftjfti" 
^®^9g(Z?36%HCl7K?«^^P^fc^^ / -/K250ml) fc^tfeS^ 70°C-C8B#^^P 

wmriia^ H>r«K^^#®swiJ^^-ett[±sbT N o.69 g ©7 

^ -/^i/y ^t^ffi-C)^ y#?Lft:(Ph-HMM-c) £#fc 0 

(^Wd 2 ) 
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*50g£NaOH4g<DMl^^£4f#U ^^^^BTEB2g^m#-< Atlfc, 
bT N ttfife©^-efc5 7 ^=-;vy V ^^WKPh-Si) £r#fc 0 

mmm 3 ) 

f y -fn yp^ivgy -^ — -^fc^poly (ethylene oxide) 20 -poly (propylene 
oxide) 70 -poly (ethylene oxide) 20 ; ( P 123 : Mav = 5800) t bTTA-' K V y^QM. 
<Dh<D&i£.m bfc 0 0.99g(DP123^36ral(Z5-f ^-^^^7K^^?$*^ft> 200ml^ 
^m(36wt%)^P^fc 0 0 o C(7J<^4 3 )^*3V^Tr(D^^BTEB1.01g^^X., 1B# 
Hg&#bfc1£. 35°C-C20Bf^ N iPWLt D i^^M^^U lOO'CT* 

/-,H£#iSt£^ 10#^J^Ji»bfc^, |£^bfcft> S^*. 350°CT 

2B#^^-r 6 litifo. 3gco 7 ^ y ^m-^^^ y y #?U£ 

(Ph-HMM-a) =H#7fc 0 

^*sf?!i 1 h nfcPh-HMM-c t mmn 2 -e# b ^fcPh-sio xiuaUJr ^ 9 — >- 

£rlH 2 ^-r o "r^\y— V t bTC 18 TMA + cr£r»l tt^fife bfcPh-HMM-c^&V^ 

2 0=i~3 o ^y y#^(2D— ^f-^/v)^r^i-t°-y i: £ <M- N •wfafoco 

^<^if ^(DjilM4^^i~7. 6, 3.8, 2. 5nra(Z)t 0 — y ^|ifE"C^7t 0 l^ffi^tt^J^r 

»n^-f ^j&bfcPh-smy y#5t^i~^y fe&btitefrofrtf, 

^STc&Kl, N 2 P^^#^m^ri'J^b/t D ® 3 ^Ph-HMM-c(DN 2 P^^?M^^c 
^ s tbSffiff ittrL^fb, 3. Onm, 835m7g-Cfcofc 0 b^ bfttf* b> Ph-Si 
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— ^ m 4 \z.mmm 3 ^v^i^^t^ee L^ph-HMM-ao xnmiff 

— ^^^i~o 20=0.5-1° y#it^(2D^= 3 rf-^/V)^r^-rt 0 -^^^btL 

HI 3 ^^bfcN 2 P^##M^f*IVS-efe «9 N ftghft&y y#?Lf£#5t£r^bTV^ 
»L#, tfc^ffiSltt-t^H. 6. 3nrru 773m7gt?fc o 7c c «Jb 
CO^JM^ ^#^TT*P123§:^>'7 ,, V— h i: LT^J& bTcPh-HMM-ate, M 

-To 



15 *1 





waste 










1 


Ph-HMM-c 


C18TMAC1 i&Stt 


O O 


2 


Ph-Si 




x O 


3 


Ph-HMM-a 


P123 


O x 



HI 5 ^ 2 -e#6>^7cPh-Si<D S EM?X^*tc - <D!fo&.<0%LW£$} 

lwxm^tozzktmm-e&lto Ph-si^5oo°c^-e*5t^f*^i-§r i:^ 



^JfeMl~3"C^6jtLfe#t*3N-©'sr : ^!RlR^^^ h^*0 6^t. Ph-HMM-a 
P^lR*^tt550nm(2.3eV)»m*^-eMJ$^fc o Ph-HMM-c (O m®.*^? 
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Ph-HMM-a^tb-<^<> P^HX^«310nm(4.0eV)-efcofc 0 &*3, Ph-HMM-aKSSV^ 
-Ct240nm<^tr— ^f±#^b"CV^S ir^^-btLS^. * - K&.fcfe. 

280iun£mftoTV^fc<D£#*.5 0 $ fcPh-Si^*5^Tte, Ph-HMM-c i: PMUft^ 

Ph-HMM-a^*3VNTf*. UVg^JK*»^ < N :/n - KTffcofc V> 5 - £ 

£ V 280nm^f^V^Bj5llX^Bfe^^^, »*$IV^ t ^310nm£AJi^!»JU^W:«ai 
*S^W^iBoTV>S^i:^«l»*^ 0 Ph-HMM-c ^Ph-Si^jb^T, U 
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mifow* ~ 5 ) 

>f ^-^^Sl^7K (3. 3mol) £6&j£NaOH7M8tf£(30. 4mraol) <D^^^ 
0DTMA(3. 2mmol) ^50~60°C?^H?$^fc o ^ ^4, 4' -tf* b V 

U /ktf^^^/V (BTEBP S TXVy^^l) (2. 5mmol)£Mb<f«b&^6^. 

T^u^, jEmsia-c2oNFWH)i#bji*»t^io ^<Dmm&9B°c-?22$m3-4 ^<**p 

^Sbfc ^b^&v^«4:*iibTf£«fei-5ri:^J:5, M«tt£iJ&1§r 
A/fctfcS<z>y y#?L#:<DHul^W(BiPh-HMM-c-s) Sr#fc 0 0. 75g<£>Huil^«&r 
3. lg©2MtaifezK*«e«:*n^.^:^^ / -/KlSOml) ^ifc^s ^?Ut?8H#^m#i~ 

s-iia^ sfri[if$43(D#M§t^ij^«-etttB bx. if7i=/^ y 

ItH©^ y#?Lfr (BiPh-HMM-c) ^r#rco 
6 ) 

7K(120ml) iNa0H(6g) <DiEl^$£}f# U ^£<£> * ^BTEBP2g^r*-¥- < Afrfco 
^(^^20^^a^^^^fc o i^B#^X^f4*fc^PJ^**-eBTEBPi:7K^ 
-jl^^bTVNfc 0 ^bT#fi-C'24H#F B m#^i-^^^^-^W^^^ 
ftofc 0 ^^^98°C-e72B#^3Srj{£ff-«bfc 0 24^BB«^I*^ b f±6» U&ft. &fc 
S^£3£T#fc 0 m^^^iibfcf^, ^-effc^bT, «fc5t'7x^ 
i^y ^H^^t^CBxPh-Si-Base) £r#fc 0 
(^W>J7) 

7K36g(2mol) ^12N HClSf2ral^n bfc^14^^, BTEBPO. 6g(l. 25mmol) ^rAP 
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H 2 0:HCl = l:412:4.8-efeofc 0 300°C^2^ife&-T £ 

ritaot, &#}<D\?7 ^~7Vl/]) Xm&ttPr (BiPh-Si-Acid) &#fc 0 

mmm s ~ 9 ) 

BTEBP (1. 2g) £:P123 (0. 99g) i: 2N^7K^ (40ml) (DM&f&WtfcWl b < b 
^^fe*X./c D ^m^^or^ bfc 0 r^?l^«%30 o Cl?20B#r B m#b^m, 

T N 100°C-e24B#Ptt^b^ o H^&^iBbT. iWit5ii:iat)# 
ffi^ffi^J^/ufc^^ y VmiW-(Dnmm%. (BiPh-HMM-a-s) £r#fc 0 £ (DTtfigg 
#3«0. 5g£r^ / -7l-(200ml) i:2N^7K^(0. 5g) OH^t^IIt^ ^S."C8B# 
W«#b7^o r<£>tfcf£fc o 1 »«9 #S^WJ?r^^l^*bfclf7^ 
—/Isi/V %^&ttPt<V * y#?Ll*(BiPh-HMM-a) £r#7c D 

Htfc0!l 4 -e# btb/cBiPh-HMM-c<D XS0Sf/^ - ^£IH 8 ^109 5 "C# 
tbfcBiPh-HMM-c-s<DX|||a|Jff^^ — i/^EI 9 ^^i~o V^ttfc, 2 0=1-3° fc* 

^-Tl. 19nm(Dt°-^ #fc 0 £fc, 4 T?#fetbfcBiPh-HMM-c(D^?L 

BiPi-HMM-c(D^7L#«^J;b*ffil*^-?-^^^ 3. Onm, 709m7g-efco fc Q 

^Jfefll 6 -e#b^fcBiPh-Si-Base(DX^|llDf^^-^^ia 1 1 ^> ^Jfe^J 7 T? 
#b^fcBiPh-Si-Acid09X^lH]ilf^^^^*rI2l 1 2t*t. r*Lb^£5V^C^ 
{g#miJ©y y#5t^^i-t 0 -y^^e>^-fs t^^^/KDjSlM4^^i-l. 19nm(D 

fc D MtfoM 6 ^#fe^fcBiPh-Si-Base(D S EM^Jf £r@ 1 3 \C^"t„ 1©S EM 
^^a>£> N |»{?!| 6 -e#fetLfcBiPh-Si-Base<D 1 ^^^^lOOnmJ^T i: ^fiffc: 
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-[4^#-e^^ bfcBiPh-HMM-a ^BiPh-HMM-a-s^, 2 9 =0. 5—1° ^ y*a££r^-f 

-To 



2 



m 

M 












4 
5 
6 
7 
8 
9 


BiPh-HMM-c 

BiPh-HMM-c-s 

BiPh-Si-Base 

BiPh-Si-Acid 

BiPh-HMM-a 

BiPh-HMM-a-s 


C18TMAC1 J^Xtt 
C18TMAC1 :^3£t£ 

P123 SH4 

PI 23 gfett 


o o o 

O O x 
x O 
x O 

OA O 
OA X 



15 MMM 8 -e# b tbfcBiPh-HMM-a £ HJfeM 4 b ftfcBiPh-HMM-c<£> fT#1©J|X 

b^^rllll 8 ItZL^In^tlTF-f-o BiPh-HMM-a(D^l|X^^^ b/Wi 

^p-KT\ ft*:!RJRifeS(^«i)tt300nm-e*>o^: 0 *fc*©KJDUfc*tt:6OOnm(0 
S^ft^"C*HaiJ$^7t 0 — ^> BiPh-HMM-c<Z?#l&^^ h /M2BiPh-HMM-a(D 1 max 
i:[l]C303nm^^:^^M^M J e)^fc D fc:°-y tl^BiPh-HMM-a^Jt^ < > 

20 5fcS£te325nm-Cfcofc 0 &3b\ BiPh-HMM-a^*5V^"C fc240nm<O ^ bT V> 
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019 ^HJfeM 4—9 ^&&*L/£4Htt£H£*t U 300nm(D®I$a^;-eM^ bfc^C 

BiPh-HMM-c^^oV^T«> ^tV^^* b7c 0 BiPh-HMM-c^oV^Tte, tfcfBHzija© 
*(250nnO*Haitb^^#<3fc5W^ : I*W*^o (C 6 H 5 -C 6 H 5 ) <t tb 

7h^sis$tifc. ^^v-tf^y ^^Jt^b^^, 7t«^i*v^£;5S 

&.<OWm%yf~7 =-~^^<DttWM (0.69) ^-O-if^ (0.29) «t "9 ^Wc^l? 
— # N * y|ffl?Lrt^#ffi^^lJ^^Wbrc*^<^Ph-HMM-a-si:BiPh-HMM-c-s 

7t D bfr>U ^'t^^f^-C^^bfcBiPh-Si-AcidO^^BiPh-Si-Basecfc «9 
S^3S^orc D ^^Lf^tt^frT'^ bfcBiPh-Si-AcidfiBiPh-Si-BaseJ: <9 % tf 

<^^^w^^iB^t»,^ (1) > 
mmn 1 o) . 

/KEtOH)2g^, ^^-^^^7K0. 09g N 2N^gt7X^^10/i l&^OU 
*§J— ^ £ b fc 0 r ^ s BTEBP0. 6g £rtJM$ b & # h M X. ft B 1 BfF H 11fiTt 

^#bfcfI N #®?§f4^J-T?feSBrij76(C 18 H 37 (EO) 10 ) 0. 43g^2gOEtOH^^? £ iirfd 
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BTEBP : Brij76 : H 2 0 : HC1 : EtOH=l : 0. 48 : 4 : 0. 016 : 69. 4t?feofc 0 ZLV/fr 

J¥:450nm) &#fc„ y 7 P 5iS2cm/min. ?*«B#R92 

1 0 -e# h fit- tT 7*-^JJ* fc^WS^SMJI (BiPh-HMMc-s-f i lm) 
<£>Xj&|I]JJT' r? * w - ^ afetM£254nm<Z>>* y ^ =7 4 hSr^ttLTc 

^pOD^fllO^^fii&^-r^^ia 2 0. HI 2 1 ROT 2 2 ^MlW-To X 
ltIH]^iT^^-^^^d=6.4nm^^V^t: 0 -^^|i l ^$^ £0»&7< y#3t^«E 

d=1.19nmOlf-^tt4RiS5§^^o/t 0 Stft*^ WW-f^o™^,^^ 
3§^«IB£*Lfc (0 2 Do *f^> »Blfc254nm^7-r b SrB8ft*t-« £ * < ^ 
<D&&m&tlfc (0 2 2) 0 
11~13) 

J— /KEt0H)2g N ^^-^m7K0.09g(D^^^, 2N HClSrlO jti l^&B 
bfc D BTEBP0.6g«L<»b^^P 5 ^pb, Si&T"T?30#«# 

bfc Q M^t4^lJ-efc6Brij76(C 18 H 37 (EO) 10 )0. 43gSr2g(DEt0H^^$^ 

BTEBP:Brij76:H20:HCl:EtOH=l:0. 48:4:0. 016:69. 44"t?*>ofeo "©yVkil^ 
2.65g<DEtora«U ^A^rp^LfCc ^9 t^;^;w^/>-;i/ 

(PVK)0. 01g^r5gCD^ b7 t Kn7 7^m^^ »?:lltfc 0 
#b^SPVK^t^^^^v-y (PVK/BiPh-HMMflll) \Z.&tf 

^pvK^BiPh-HMMcD-^r^fij^ mwd) &m3fc7jk-tm.}$. mmmm tfzzx 

g£3000rpnu HHEH#W30sT?.* tVn- b £rfr 9 - £ £ oT\ # 7*£lR-hfc*& 
— jfera— M«E (fliff : 100~300nm) £r#7c 0 ft*5, HlfeM 1 1 ^33V^tt2. 65g 
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3 



mmm 


PVK/BiPh-HMM Wfi&ft 


H&ff (nm) 


1 1 


0/1 


= 450 


1 2 


1/1 


= 100 


1 3 


3. 2/1 


= 300 



#|1 l~l 3T*#6>^c^l~3(D^^tbO^^^^ h7USrN2 4tJ:^ 
(tt*0!l 1 ~ 3 ) 

V^fc 0 ^|lf)«iS®^*i^7^W«Lfc3-Ml (ISIJ? : 200nra) 

i±,$£0!l 1 : Bis[N-(l-naphthyl)-N-phenyl]benzidine(NPB) 
tb$£#U 2 : 4, 4' -Bis (9-carbazolyl) -biphenyl (CBP) 
tbl^J 3 : Poly(9-vinylcarbazole) (PVK) D 

mmm 5 -e# b n/c tr? * ^ > v #m&w&<o * y iwmmm\^ 
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tf, BiPh-HMM-c-s) (On^t, Jfctt«l~3©»»*m©»*©**^^ 
Sr$j5£U 0 2 5 &*5, ®^^f*BiPh-HMM-c-s^*J" b 

Tf*300nnu CBP N NBP, PVK^^j- IT fi365nm i: bfc D 

* fc Hife^ i o -e# h tilt, tf ^ * —a- v- y # ^-a^^o^l 

(BiPh-HMM-c-s-film) £ N tbigSM 1 ~ 3 
S!I^U #bttfc^mSrlH2 6 te^-To &*3 N jajBSES«BiPh-HMM-c-s-filinJz: 
*|-LT^300nm > CBP, NBP N PVK^># Lt fi256nm £ bfc 0 

|2 5 2£OTI2 6^uyS:*&mSrHs«E-f-«i:> ^^C^W^feS 
BiPh-HMM-c-sSLt^BiPh-HMM-c-s-film<DV^-f tt% N t^5fe©3S3fe*t^ £ |rI#& 3 

^mm 4 ) 

^an^y^y !£|g-c£> 3 l, 4- tf ^ b y ^ h V /w<^if v 

(BTEB) t*0 2 7^t*i^ (WmmM) bfc^^Tp^ t s 

(JfcifcfliJ 5 ) 

/l- (BTEBP) tSr0 2 8^t#S^ (WiEtemM) "?a^b^:*SKSrW»l 
U ^eW^^^*^ b^£$'J)£b/c 0 #btLfc^«rHl2 
BTEB <^ BTEBP i: m^^lJ:*3V^T@^:Sr^-t-Sl^^ s fe o fc« ^r<E>*&*:£& 

(tb»!l 6 ) 
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(mm 7 ) 

}fe;^y h/v^S'J^bfc 0 #b^f&@3 0H:*t o 
y^^U^(DmXm%^mt, Si^£^W5BTEB£BTEBP£«9 

3r|H 3 2^7jHy v-y ^7|gSr^-t-^)BTEBi:BTEBP(7)^^^*^, 

v^*£ < yVv-— yy h bfco fcta^fcbi*^^-^*: ^ y^- v-^tt^© 

^(i^btb^^ofCo r<D*W3:BTEB£:BTEBP(DSi&»^ b^v'Slrf Lt 

& t , mifam 5 -e# b frtfc if y ^ — y # %%&UPc<d * y #?U* 

(BiPh-HMM-c-s) <Dn^kmMM9X*nbfrfr¥7^~/V^y %m&tf®r<V* V 
miW- (BiPh-HMM-a-s) (D^t^ / ^-X^^BTEBP^mm^^^^ h 

^ ! of§i^< , 9 -e^bftfcif y ^~/v-y y ^m^t-tw^ y#?Lf*©m 

HI 3 4 IE BTEBP|«0^5£^M^ i: s MMM ~e# b frbfc 

iooomM(D try * y ^-Tte^<fe^«gMfttf s <> -cv^ ^ ^ fr^te 

i\ try ^ =./uj>mwm ^mm ^mmm 5 h tift tf y * -/wv y #^*t 

^(7)^ y#?Lf* (BiPh-HMM-c-s) -m3$V^3fc£r^-t- r. ^ — ^f. 
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UPc<D * y miW- (BiPh-HMM-a-s) T?f±BTEBP*g?R 4: IH©£<Z>gbfc3St£ b#^ $ 
(^W>i l 4 ) 

>f ^^tfefc (500g) £ 68U£NaOH7K$£?£ (40g, 200mmolNa0H) ©Mtl- 
0DTMA(16. 665g, 47. 88mmol) £ 50 ~ 60°C "C?§fl¥ £ D ^OMO- 
BTEB (20g, 49. 67ramol) *W. b < bft# b^U^P^fc. ^©M«^tt 

raa^bjftttfeo »^5iiLt^iiu g^^/i^y 0.5 

g) 

i~ 0 2 6=10° P;T©fillii^ d=37. 2A^18. 6A(Df3j!#^lH]$lft: 0 — ^^fl^$^ 

r±d=4. 2 a © tr- y mm &frzz.±frt>, ?^ ~;vm&wmm xmm ^timm 

03 6^#?)nfcM7x=^y t>m^Um<D 29 Si MAS NMR*^ h/l'S: 
^-f- 0 d=-72.7i:-81.2ppin^2*©^^/^jRjR*^Si^ ^ti^tlti 
T2[SiC(0H)(0Si) 2 ]i:T3[SiC(0Si)s]^»JPl$H5o Zflb<Dl&%:frb. Uhflfz. 

h<DJ¥£ ^l0A(DjS^«5tS^bTV^5^^«|S$tt^ o 3=75:, B3 8C 
^L-rt^^^^.h/^ (Sj^3^« : 260nm) ^P)^&^J;5^ #fe*LfcJf 

(H»J 1 5 ) 
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4. 5g<A0Dm&7K50mll^fl¥ 800 fi KD6^^Na0H7K^^^T^P^^ o i©f 

$C£f7K7£(-£ ^4 0 C^7^*PbT^^b2g<75BTEBP^*nx.^ ®^^a^20^TV\ 7 R 
7£L&^b24H#PBl«^To/-c D S&^lM^i&b/c^-e, -tfrSr^iBl-.ttf 
HIUXU ^LTJitttf^^-^^'y (8.9g) &#fc 0 

03 9 ^fettfcS^f 7x^>D ^7^^^^X^|H]^ 0 ^-^^ 

#clz:. #btbfc®^if^^=/^y ^7^W (o.osg) mww^ (10/zD 

b f^t - ^ t 4 fc 5 - ^ ^ll^fco HI 4 1 ^bfcgbfc 

j./W (SiiH^i^S : 300nm) 7> b PJ! b J: 5 # bfrbfcSJtfc^ 

(^l»>J 16-18) 
9, 10— If* b Uxbdr^v-y/VTy b^ir^(BTEA)^TX^i/i7^^^I«iA 
bfct>tf)£r<£Jlbfc 0 «^Jl^#bnfc7^^/^lJ7J^^^^ y#?Lf* 
(Ph-HMM-c) ^(D^ffl?L*SO-0H£^BTEA^^T^^?*t-^oTf»-ti: 
b#?fc 0 i"3&fc>*) N h/^>m& (65ml) {'31BTEA (0. 1~0. 8 g ) &^?£^fcf£, 
^Ph-HMM-c (lg) &#ffe£^ 50°C-e5B#^#Lfc o &V^\ 

/^b^^^^ofc^^^o r <D£ 5 ^LT, Ph-HMM-c lg^*fb 
4 £ 5 tBTEA©ig^^XLT, Ant/Ph-HMMO. 1 16), 

Ant/Ph-HMMO. 2 (^JfeM 17), Ant/Ph-HMMO. 8 (MMffl 1 8 ) ©3iS©7y b 7 



WO 2005/097944 PCT/JP2005/006440 

44 



m4 





BTEA(D-f±iA*/lg Ph-HMM-c 


Mifafflie : Ant/Ph-HMM 0. 1 


0. lg 


H#fE#!|17 ■ Ant/Ph-HMM 0. 2 


I 0. 2g 


MWUB : Ant/Ph-HMM 0. 8 


0. 8g 



i4 2t, mmn 1 6 ~ 1 8 Ti&^t^s^i^ i 

Ph-HMM-c(DX^[H^^ — ^^^i~c ^!Wfc*5V^2 0 =2-5° 3^=^ 
V>3r ^flSflfefBTf^fco 26=10—40° ^V^-fr^GO^^/^^Jl^ 

^fc D J^±(Z)^^^ BTEA^Ai-Sr ^^ioTf— ^SS^^T^^btt 
fg^^fCo &jb\ BTEA<£)«fA:S<7> «t «9 />ftl^Ant/Ph-HMM0. l&tMnt/Ph-HMMO. 2fc 

«r^AT'#fc 0 

1 -e#bttfcPh-HMM-c^)N 2 ^*^M^0 4 3 ^ ^tfiftl l 6 XllbH 

|4 5l', Htfefll 1 8 X-nhM^MPc<D^M^mUU^m 4 6 \Z.*fl^fb7tt- 0 
r.tLfe©N 2 !R*«:?Bj»^S<5V^T, ^ ifefll 1 6-1 8 

09 1 1?# e>^X^:Ph-HMM-o<DH3*ffi3B(f*BETfe^ «t "9 „ i£>M?LE#&BJH?fe^ «t 



It © ;t H «) 
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(mVg) 


(nm) 


(cc/g) 


MMfiU : Ph-HMM 


935 


3. 0 


0. 36 


MMMIQ : Ant/Ph-HMM 0. 1 


830 


2. 9 


0. 33 


MUfcffln : Ant/Ph-HMM 0. 2 


743 


2. 9 


0. 25 


MMMlS : Ant/Ph-HMM 0. 8 


516 


2. 5 


0. 20 



i^gUfc (9 s ^>L«Lii:#^2. 6^e>3nm<Z3*&— ftS$B?L£r^ LTV^ rt^H 
m^tlf^o BTEA(D^A*©^R^b7i:^oT]:b*ffifi, Mi^{STL 

Ph-HMM^BTEA^3»Abfc^Jg^!j 1 8 <Z)iW^ 13 C-CP-NMR©^Jfl^|Il 4 7 \Z.7& 
-f- 0 BTEA^^AbTV^^V^Ph-HMM(Z)^(DNMR(D^^:iJ;bf5i-^ i:. 60ppm#^3:JL 
b tl 3 tf — ^ ( * ) fiA^tt [W! Dt? <9 N BTEA i {*<D t°— ^ t h if «|f& £ *L ft fl* 
10 ofc 0 

Ph-HMM^BTEASr^AbfcHJfeMl 8 (£)f« (D 29 Si-MAS-NMR(75^^11] 4 
8 ^^i~ 0 29 Si-MAS-NMRTi460~70ppra#ifi^BTEA(DT^ b7*^*©^^ £ 

15 £:a3#&®3;h/fco *fc N ioo~i20ppm©Q-9-^ ^^^.fe^ftv^r 

tfclz^ BTEA£B^LfcPh-HMM<D3fe#tt&p^5fc&^ ^JR;*^ h/KSIt 

20 09 1 7 ^#fcft&lW<B!R'fc.*' > ^ h/v^m 5 1 fc N HtfeM 1 8 Xt%hfcfzMM 
(DVRU^^? h/^|2|5 2\Z^tl-^th7^ir 0 Ph-HMM'C^^O'if ;/cD®HX (260~ 
280nm)^JLb^©^U BTEA@^"e^>-^^O®lDt(D{{ll^350~400nm^ 



*5 ^1 .09003(9 
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KBTEA© T ^ h 7 "fe ^ ^ML^-a- L T V ^ r £ K «t o T £ C fc ^T? 5 £ # X. 

ofc 0 i-^t)^s 3fci\ Ph-HMMi: Wifely ^A&«*CD#J^^LfcfW<£>^ 
If V AS&mtE bfc 0 «^ y »> A2glC^t LTPh-HMMO. 03g t L/cffiH-, 7 

3- - /um^^(D 2o © ^ #270 — 290nmte JL £> frfc # N *t£* _h <D jH^it T* tt 

JWEV>"C^ BTEA©tft*lftSr^-rS^:«)^ (0. 0011-0. 0146g) OBTEA^r 

Ph-HMM/BaS0 4 (0 . 03g/2g) tl^ LfcWJftSrWSl ^LT, ^Vif^^T^ 

.(Z)1ttiM?"C^it5"i: t Ufc c &4p> Kubelka-Munk|§8c5£;fi£* 
K/S=(1-RJ 2 /2R M {3£fK R^T^ bv^^^m^^— 7 ^feMii (Max390nm) s K 

BTEA<Dt°— ^H^iliPtTV^r i:#?fem$nrc 0 H^BTEA^IH 
^UfclW^Rflfc*^ b/l/(H]5 0—0 5 2) (DBTEAb — ^tefcflS^&N El 5 
3 ^^-t-^#m^V^TBTEA#ia^$^rcBTEA<D*^#(Hbfc 0 Z<Dfe%:&&6 
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m6 



Ant/Ph-HMM 0. 1 


2% 


Ant/Ph-HMM 0.2 


4% 


Ant/Ph-HMM 0.8 


6% 



BTEA/ (BTEA+Ph-HMM) (mol %) 



BTEAtD^E-/ ^r— "T*©!RlR^^ b /KD^^cfc "9 > BTEAtt260nm"T?!RlRW:Wpo-C*3 
g,f, 450nm#i£^T ^ f ^ir^S^^eSllX^WbTV^ r. ir«fg^^Lf Co ^ 

ft^ 05 5(i, Ibi3^260nm^*5^^Ph-HMM^.-a«BTEA^^3fc^^^ h/V"Cfe5 

Ph-HMMO^ft:*^ h/W-:£V^Tte320nm#3fi:^;*:# ft ^ b7c#^ 
BTEA(Z5^:3fc^-<^ b/Witf— f&n.bfate^Z. k&tfm£fr1to %:<Dtz.V>, &m 
^260nra^-<^if b7y>7t ^tt Srttlfc-t" 5 <0\zM b 

1 6-1 8^#bnfc^^^*fbTa®^260nm-e^:^^-< 
^ b7l-^iiJ^b7t^m^H 5 6 ^^-f- 0 BTEA^A^OtW-T?^^-/^ TV 
b 7i? V^-L^tO ^^320nra, 430nm^^rtL^^ bHfc, ^-U4> BTEA^ 
Ph-HMM(D^?Lrt^m^$^r t^UV^o *fc N BTEAO#Afi^Jt^.SHl 

<ftofc 0 Ph-fflffllOfl^Ofc^fclEfcteftV^ _bfB<^*^^^^^^^ 

Sk±<D&%zfrb, 7 ^—/isS/V y&ILft (Ph-HMM-c) (DmiLfo 

\zlt yf7"fe vtuiift: (btea) £5*A-r 3 Wiot7s 
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■mmm 19-20 

miMm 1 -e# b ttrc ^ * ~/v v- y # «^#^<^ y y #?Lft; (ph-HMM-c) & 

mm 4 t?# b^fct^nz ^/Vv- V % M&tt Pr<0 * y ^?U# (BiPh-HMM-c) V ^ 
7c 0 ^tt, y >-#tf*(Al-TPPEt) (0.32g) §r-0"1f^ 

(100ml) <£^^?£-^ ^c^^^^»U^t)«|^»!l4-t?#fe^fcy y#7L#: 
(lg) «TT*24°C-e24B#^^#bT#y y#?Lft:^Al-TPPEtSr#ia 

U Sr#/t„ ^:^L-ettSrAl-TPPEt/Ph-HMM (Ilil9), 

Al-TPPEt/BiPh-HMM (^IJfeM 2 0 ) £ bfc D 

Ph-HMM-c. BiPh-HMM-c N A 1 -TPPEt /Ph-HMM2&. U\A 1-TPPEt /B iPh-HMM CO xHtHjFr^ 
^y*0 5 7tSH-, fy7 , l/' — b i: LTODTMA (C 18 TMA + Cr) «LT^ 
L^cPh-HMM-ci:BiPh-HMM-c^*5V^Ttt, 2 6=1-3° Kiy yfllafe (2D-^^^^^) 
^^-f-t°— y i: t #|&rt©^<^^©jai*!'l4*^"t*0. 76 £l. 19nmOt°— y 

tmmtStltLo TPPEt^/- y^ffl^L^^^AbfcAl-TPPEt/Ph-HMM^ 
Al-TPPEt/BiPh-HMM^5oV^T ^Ph-HMM-c&^BiPh-HMM-c t [rI C-fig^ tT— y # JL 
bfrfc- t^6> N eS*^ffi^ioTPh-HMM-cS:U ; BiPh-HMM-c©#3t^^'^XV^/ c ^ 

Al-TPPEt/Ph-HMM(Z)UV-vis^-<y b /l^g] 5 8 Al-TPPEt/BiPh-HMMCD 
UV-vis^-<y 9^^^^fn^-f-o 260~320nm#a£^^ y/K— ^^-y y 

T400~700nmO|11:ete N Al-TSPP^Soret^ ^ K £ > Kt-'Jf M $ fc%> Ml*^ 

p^-e^Al-TPPEtO^^^jmi-TPPEtOSoret^^ K©^7 ME «t 5 JMffc S - 
k&X*%%> 0 Al-TPPEt/Ph-HMM i: Al-TPPEt/BiPh-HMM 131*3 it SAl-TPPEt©Soret^ 
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^ K \-±^tL^fl406 1 41 3nm t ?fe *9 > ^ o n tfJ/U A & % ft V V K 

(422nm) ±5^V-V7HWfc„ r<D^fi> Ph-HMM-cWBiPh-HMM-cf 

^fc N Al-TPPEt/Ph-HMMi: Al-TPPEt/BiPh-HMM<k ^tb^ b/fc^'n\ itfi#<D#^ 
Al-TPPEt(Z5Soret/^^ K^^Vl^— v-7 b^^#^^ofc 0 r OfgJH^ h , Ph-HMM-c 

BiPh-HMM-cOj^TK^P^tS^Ph-HMM-cJ; Y) fcjKV^tf^ Al-TPPEtflSffiV>"tK# bT 

Al-TPPEt/Ph-HMM^frO^*-^ Wv£r|H6 0 ^^i~ 0 260nm^3tT? 
Ph-HMM-c ^rlMi" 6 i:300nm#ifi^3SV^^^^b^*5 N Al-TPPEt ^MA bfc 
^-^f*-efi^3tbTV^fc 0 Al-TPPEt/BiPh-HMMit^f*0^:7t^-<^ WUr 

g 6 1 ~(DiM&h, 300nm<D7t"eBiPh-HMM-c^©i3-f- 5 £380nm#3£rfclft 

VW*b^fcii s > Al-TPPEt^^Abfc1t^^*-t?^»7tb-CV^fc 0 

Ph-IMM-c&t^BiPh-HMM-c/^ bAl-TPPEt^^^/^=¥^-^*) b/c n i: b 
TV^, Lj5>LfttfS&. Al-TPPEt 5 m^;«®l^(592'f^^^tbTb* 

^•-T^^7^7°(254nm)-e^ltb^^^ N Al-TPPEt^*, Al-TPPEt/Ph-HMM 
f&5fc % Ph-HMM-c)|&5|5, BiPh-HMM-c^RTJ«Al-TPPEt/BiPh-HMM)|f&7^^^^^1ii«r 

HI 6 2~0 6 6 t-TF bfc*§*^e>N Al-TPPEt Sr^t* bfcl» (Al-TPPEt/Ph-HMM 
RtMl-TPPEt/BiPh-HMM) <D bTV^S r t tf*5WB £ *bfc„ r<D*^t, 
Ph-HMM-c^. TJ«BiPh-HMM-c/5^Al-TPPEt^(D^^/^^— ^tb^^CTV^S r. <h & 
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.T(D£5\^mirZ> 0 -Ttefr-ib, *ym?L Al-TPPEt tf L "C V ^ ~ o 

\Z.f&%Zb^DfT/l'X*fo% 0 ^(DM^Pf(D~mxn, \*1 "C?feSPh-HMM-c<D 

Hffi^Al-TPPEt^H^f*^ LTSMf LTl^5„ i&fcl+^Ph-HMM-cCD^ft^lllJ 
^Al-TPPEt^)^^ U Ph-HMM-c^bAl-TPPEt^(D^^/^=¥— #Ii)^Sb*^^®- 

(ntfeM 2 i Rmtmm 8 ~ 9 ) 

iot lt# b y ^m^^-^^m 

(BiPh-HMMc-s-film) (MMM 2 1 ) tb^^fc 
{Bis [N-(l-naphthyl)-N-phenyl] benzidine (NPB) (tb^lJ 8 ) RtJ 5 
4, 4' -Bis(9-carbazolyl)-biphenyl(CBP) } (Jfcigfcfll 9 ) t & 150°C (Om^* 3 

^l{^ij2 1 (iSIlO) -e#b^fcBiPh-HMMc-s-film^*5V>T«-?:(D#If(D 
^tt^BTb^^^^ofcO^b, tbg?(Dfcfe^5fe^)K^^« (NPB 
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<m&fc&ftttft<n&&k&ftW&fcMk (2) > 

mfow 2 2 ) 

J—fr (EtOH) 4gK\ ^^-V^m7K320 M l> 2Nl»7K?«10 /z lXtTf 1 ^ 
7°!/- h i: U©; ^^^t4#ffi^t^lJBrij-76(C 18 H 37 (EO) 10 )0.86g^^jnbfc^ 

19 : 100~500nm) ft*3 N [I]i|teifc£4000rpm> U Htf£H#fffl 



Hli£0!l 2 2 "C# £> Hfc tfy a ^/Vv- !J T^tl^ltPf^itlfl (BiPh-HMMc-s-f ilra2) 
(DXiamJff/^^ — y^rlH 6 m^y^y hfr (MM, SlMSft : 280nm) R 

tfKrt&*^ hfr (fifcHU SISSE* : 360nm) ^06 8 \-^^fh^ir 0 X»@ 
^^^^^^v^Td=7.2nm^5SV^t: 0 -y tfMft&SfrU ^lU^^^ y«3t^#^ 

SrM^bfc*^ 360nm^^^i L^V^^^I"^ > ^?SfE>£*Wc (El 6 8)„ 
(^5£M 2 3-2 4) 

T^y^V- h £ LT©^M ^-y^^®St^JP123[(EO) 20 -(PO) 70 -(EO) 20 ]^-?:^^ 
^inbfc^^, SiUt LT* 7 ^^i"»^BTEB (MMM 2 3) X fiBTEBP (II 




BTEBP 
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(HUy : 450nm) &#7c 0 &3b\ S^&fl 1 ^ 7* -f S> ^iS2 cm/mi n, g?*B# 



7 





SiM (g) 


P123 (g) 


H20 (g) 


EtOH (g) 


2NHC1 (yl) 


Hffi^iJ 2 3 


1 


0. 725 


1 


4 


10 


H«J 2 4 


0. 6 


0. 45 


360 


4 


10 



mmm 2 3 & *L/t 7 * -/^^ v # m^-un^wm (Ph-mm) RumMm 2 
(^wy 2 5 ) 

y— /V (EtOH) 2g^ N ^^-^^7K90/xl^:tJ«2Nii:^7K^10/zl§r^Pb 
fc^^ N BTEBP^rO. 3g#n*L N mU.TX*mmo$rMW U yVH»£#7t 0 ^CD 
yVW£?« J! v \ HJfe^J 22i U^tV^-h ifel- iota-MRd 
: 100~500nm) £r#fc^ # b ;^7cII|l£f&# $ i§rfc„ 

H«ij2 5 t? #bH7ctf y^^A-v^ ##§1 (BiPh-acid-film) (D&ft*-^-? 
(HSU JSj©^ : 280nm) $.0«3y-<y hfr (MB, SS^ft* : 360nm) 
7 3 Hl N UV^^^ b/^£0 7 4 ^^^1^^^ |Sbj£3feS:£280nm£: LT 
^.x^ 360nm£r4«<ij>£ byt3Slv^3teSr^i~- t&fkm 



m m & Ji eswaa© 
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£*Lfc(®73) 0 UV7^ h/KDltJU^bs 250~270nm£<M^ L7c^ 

OP^HX^^^i-?)^ i^ltM$^fc(!H7 4) o 

(H»!J 2 6 ) 

x ^ / ^;U/T H F (It tbl : 1) SMHgt> 4 Jr^&Wk^l n 1 N 2Ni^7k 
$§8£5 /j. IRtKBri j-76 (C 18 H 37 (E0) 10 ) 0. 07g£rM Lfc^te. TfBtli^^rt-a 
btetpo. lgSrx^ y -/w/t H F (llifcl : l) HMUg^^^^fcMlriD 

2 2 ^iiat^tV^^Mitaot^- HII(JlflJ¥ : 100~300nm) £r#fc 



HSfefcl 2 6 t?# tl^fc * — 7 ^ U ^^^t-t^O^I^ (TPh-HMMc-s-f ilm) 

<DXMWl$f^?— 7 5^, ^3fcy^y (^#^ IIj^B^* : 280nm) R 

xiMhn^^Y/v mm, ii'j^&ft : 420™) irH7 6i^M»o x^m 

$t'** — ^£5V^T, ^P— KT?r±*)Sd^ d=7.2nml£fc p — ^flMEftS^frU ;MJ 
. W ft y y #5t^#^-f- § r. t frmm £ ftfc (@7 5) 0 * „ K)j£3?£;ft £r280nm t 
tTf^-<^ b/^^rSiJ^b/^^^-, 360nmi:410nm^4 1 ^i: bfcS&V^ft&^i" 

r. k$mw£tifc(.m 7 6) Q 

(HJfeM 2 7). 

/ WV/TH F (Mifcl : 1) S&^j&lg^ ^ ^-^^^7X43 ^ l.&t>*2Ni^ 
TK^lOMl^T^Pbfc^^, BTETPO. lg^x^/^/THF (Jfciifcl : 1) 2! 



( Et <%Si-^J>^_^^Si(OEt) a 

BTETP 
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(Biff : 100~300nm) «r#fc#U ^b^JRSrfttt^^o 

mmm2 7tft^fc?-7s^!J #}fJIt(TPh-acid-film)cD^^;*^ 
h/U (HiU : 280nra) ^ (flfciU : 400nm) 

&E17 7 a©«£SSr280nmi: Ltf^^^^ Wv£:SI)£Ufc$&£\ 420nm 

£4^5 i: b7b^V^^f:^r^i-r ir^^^^rcdH 7 7)„ 
(H»J 2 8 ) 

&jft5 n lRt^Bri j-76 (C 18 H 37 (E0) 10 ) 0. 07g*»P U/t«gSS^ N TIB^^^S 
1,6-BTEPyrO. lg&^* / — /l^/T H F (Mfttbl : 1) a^jftlgl21*#**/t*?R 

2 2 ifSlftLT^tVn - h^aoT=>- MRGRff : 100~300nm) £r#fc 



2 8 -C# b frbfc tT l> ^ V y # ^^O^IH (Pyr-HMM c - s -film) CD X 
HHUf^^ — 7 8fc, H:^^ C^SU jBbjfiiftS : 350nm) RX^B 

U^^<? YJV (BfcSfU S'J^feK : 450nm) £13 7 QttfL^flTplT. X^UHJIt^ 

5^ ^«^$ttfc(IH7 8) 0 ®ij&fcK&350nm£ ITf*^^^ t^Sr 




Si(OEt) 3 
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M^Lfc*§£% 450nm£r LfcStV^^^^i - - t &fflR £ ftfc (0 7 9)„ 

(HJfi^J 2 9 ) 

1,6-BTEPyrO. lg&r^ 7 ^;Hgt»» * ^fc^ig^P^U StaTtfl^FlWft^ t> 
yVl/^^£:#7c D r<£>://H&?K3rJBV\ Htfe^!l 22t tt^ = — H£ 

HioTa-M(Rff : 100~300nm) # fc*l/felRSrft*ft$*feo 

Hi£M2 9-e#btbTct 0 V-^^U (Pyr-acid-film) (7^7^^ 

(^1, JSbjBfeS : 350nm) RXI&M^^ hA* (M^ : 450nm) £0 

fc(0 8O) o 3cfc N UVX^ b/KZ^JP:^^ 250nnu 280nmRt>*350nm#7£Sr 
Lfc^<^i&^£^i-5r i:^?*»$tL/t(BI8 1) „ 
(H*fc0!l 3 0 ) 

JgiftlO /i l&tFBri j.-76 (C 18 H 37 (E0) 10 )0. 07g^r?» bfcMI-x T^dM^^ir^ 
BTEAntO. lg£^ / — /V/TH F (StffcJfcl: l)M^^lg^$F£^fc^&*P 

2 2 ^[Rl^^LT^f^^— i>g(aoT3- MBS (KB* : 100~300nm) <H#7c 
fb9 



(EtOXSi 




SiCOEtL 



BTEAnt 
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mMM 3 0 T?# h MzlTI/ h7ty^D #^^ftlSf(D?iI8l (Ant-HMMc-s-f ilm) 

8 2^ N m^^^^ 7 I s ^ (^JtSU BiMfc^ : 390nra) & 
t>*®£3*^ Y7V fflfel&n : 500nm) 3fcl N UV^ 

8 4^^^^1wi~o XjgfUUiJT^* — >-^*5V>T, 7n-FT11fe5^s d=5. 8nm 

^tr-^^nfg^^ i&JUJtfjft^ y#3t^#^-r^^^«f^^^(H8 2)„ 

fc§fiV^^^i-r ir^^§tbfc(EI8 3) 0 UV^^> b/W^I=^ 

250nm;&t*380nmfl-j£&*'fr£ LfcftoMlffiF&^i-S £ £: $ frfc (HI 

8 4) „ 

(Hffi^ll 3 1 ) 

4,4' -^P^et^^/^n^i^ (l.Olg) ^ftSTHF (2.9ml) 
mfc&s **r?* 9 S*;2>> (0. 22g) „ (0. lOg) RZF? no h V ^ f^i/v^ 

^ (1. 05g) ^ftSTHF (2.9ml) jg$fc*lz: N T^^^#ffi^.T60 < Ct??glT 

S^b^f-^ (30ml) &^T£j£#J&ttWU Jtfe«^--f^fe^#)^# 
fc„ r^Sr^tJET (100hPa) 350 0 C-CJPm-r^^^^cfcoT, |fe<D^7Xt© 

h/^^M^bfc^, 440nm^^7fet o> -^^^i"- t^^$^fd(H 
8 5) 0 aij^*^430nmi: Ltfle^^^ h^^M^Ufc^> 370nm 

bfc350nm^b400nm^t3/cS^n- K^Ib^t 0 -^ £r^-f ~ & ^VUffB 

£Wc(0 8 5) o . 

mmm 32-36) 

4 ^-^^4fe7K6g5.TJ«12N^7K^333 m 1 bfc^^r 2 o (^M#ll 3 5 , 
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3 6m), £ ^K^comm^mm^nx^^i, 12- tr* z^fw* 

T^^^A) Kir # ^ n 5 K (C 18 _ 12 _ 18 ) &0. 08g?£j|? $ ^rfzMWL^ 3 o (IHM 
fj32~34ffl) ffll:bfc 0 -^r^^tb* 8 \-f^^m 



8 









(nm) 


(nm) 


HJfeM 32 


BTETP 


Cl8-12-18 


342 


420 


Hifc$J 33 


1,6-BTEPyr 


Cl8-12-18 


407 


465 


mMn 34 


BTEAnt 


Cl8-12-18 


423 


515 


35 


BTETP 


ft b 


340 


420 


mMM 36 


1,6-BTEPyr 


ft b 


390 


475 



»$J3 2-3 6"C#feH/t#WJ(B|-(0^3fc^^^ hsl'R.Tfm&X'<? hfrZ 
IiJ^bfc 0 #fotxrt^^rlH8 6 (WJ3 2), EI 8 7 (»J3 3), 08 8 
(HJfeM 3 4), 089 (mtfam 35), HI 9 0 3 6 ) \Z7jk U Zrtl^tl 

15 £ HcTt^feft &m 8 ^^i~ 0 

BTETP«rJlV^T^b/!imfe^|3 2 Tltb^^Wdph-HMM-acid) bM1MM3 
5 -C#bttfc^^(Tph-acid)fii fcfc N 340nm^^h£ b/clij®*^ h/^^ 
U 420nm«r*Pfo£: b7c3§3fe*^ f/wSr^i-^ 

1, e-BTEPyr&^T-^c bfc^»!l 3 3 T'# k;Hfc!W (Pyr-HMM-acid) ^^Jfe 
20 M 3 6 -e#b^7cf^^(Pyr-Acid) Hit >M3\ 390~410nm£r> : p;i> t b/cUj®^^^ 

b/Wtr^bs 460~480nm£tp'k£ bfc^^^ h/VSr^i~r tASfl|flS$H/to 



& £ ft lift WJ^ 
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£ £>l3\ BTEAntSrfflV^T-a-fifeb/t^Jfe^ 3 4 T?# & *L7cfW (Ant-HMM- Acid) 
420nra^tf^t bfc®©*^ h/V£r^U 520nm&4 I 'fr £ bfcSSft;*-'^ F-/l^ 

mmn 3 7 ) 

"T^~7U— Y kt^Jr? 9 7 s is As V V * f^Ty^^^A^ ny^F (ODTMA) 

^fM^^^fc^^-^^ > (Fls ^^fb^XHiiM) tsr^en^fr^ 

9 KTF-tmtftktzz x 0 Kmm^-tm.m&^$i (6N NaOH+H 2 o) ^$s;&nu 



9 



Sample 


BTEBP 


ODTMA 


6N NaOH 




■7 A- - W-fe-f is 


(g) 


(g) 


(g) 


(g) 


(rag) 


1 


2 


1.6 


S 


80 




2 


2 


1.6 


8 


80 


0.5 


3 


2 


1.6 


8 


80 


1 


4 


2 


1.6 


8 


80 


2 


5 


2 


1.6 


8 


80 


5 


6 


2 


1.6 


8 


80 


10 



MMM 3 7 Tit tLfcfW 1 (BiPh-HMM©*) \ 2 (Fl (0. 5mg) /BiPh-HMM 

$>*b f«5 (Fl(5rag)/BiPh-HMM©*) <D XMW\$ts<? — ^Sr^tb^LlH 9 1 , 
09 2, @9 3|I*t 0 Fl&m#bTV^V^m£l^^> Wff* 2 Rtm** 5 
^VvftU-^Tfe, 2 9=2° ^ V «5t ^©H b^HJ^f ? N 2 0=8, 

15° f«^|fa?L#$&^ b:7^/i^s$lMiJi^IE^I bxv>5 r. ^ &^t-JSSH#* 
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mmm3 7^fthfr1£&i&l~5 ( Z>&ft : *' < * (J5&©^S : 300nm) 

370nm<Dt°-^ i: 530nm^ffi^|t4r^ri-«FlO (D^^HE$ F1<Z5^ 

^ /— /V^»300nm(D®®-e^^^^^^o7cr i:^b> BiPh-HMMtf> bFl — 
<D^^/^^-#lJj^J;oT530nm^^i-5 J: ^«f^$^ 0 £ 

fc. Fl^^nft^it^Pi-^^t^V^, 370nm(DBiPh-HMM(Z?m^:^^^ b/l^i^U 
530nmOFl<D^^-<^ h/^^pbfCo Fl^it^i" 5 fct£V\ 

M3 7-e#b^fc^^l- (Fl/BiPh-HMM^*) (Dltiti^lll ^"To 
3 8) 

X>^V~h£:&5Brij76 (C 18 H 37 (E0) 10 ) 0. Mgby£Mmfeft*X«hZ>Wffe*. 
{Orag (!Wlk llmg (^2), 30mg mm 3 ) } (D~7^^±4 ^ (Fl) £ 

^"^^tKO. 09g, ^ / -^3gX«i7ktS0. Olg^r^Wi-S^^^B 
U 20^^#bT^I-^^i: bfco ^b^^-BTEBPSrO. 6 g m\i 

ft=±~Mj| (Jg|ff .: 450nm) &#fc 0 ft*5, BTBBP^^i-«Fl©*yl>it;f4, t**U 
^0mol% N !W 2 ^2mol%, 3 ^5mol% £ ft o fc 0 

8^#fc*UUW 2 (Fl(2mol%)/BiPh-HMM}f§l) (DX^IUff^^-^ 

§riii9 6^i- 0 r^wet*^ ymmmmznzt'-f&ze =1-2° #55 
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tttz* m&m 3 8 -v&htiitptift i ~ 3 <D$kyt*^-* (M&i&feK : 300™) 

Sr0 9 7^i~ o BiPh-HMMUJjH (IWD tt370nm©ft:*:gc3tei&£©#-«:^ Ll/t 

#C „ 3 8 b tbfclW 2 (F l (2mol%) /BiPh-HMMjUrJjfl) Srffl V ^ T If 7 

b/^©Jfctfc=MTfto;/fc 0 #bih//t3fe*«ria 9 8 fc^^-o 300nmTSli3b 

mi <Dm ^% (530™) £ H7t a* * 420™-?®® l fcm^^ii v ^sbfe 

(HJfe^l 3 9-4 0) 

^^^^-hi:^§Brij76 (C 18 H 37 (E0) 10 ) 0. 5g £ Z>mfeR<D 
n-^^^B (HWJ3 9, S/f-ttl) (Ili4 0, 1m 

n^-fU 60°Ct? 2 B#|Wf£0fei-« r. ir m «t 9 = — hWk (flf ff : 450nm) £ 

^Jfe^U 3 9tcIjoV^T, P-^^Oll^ 0mg(0mol%k 2. 6mg (0. 5mol%) N 
5. 2mg (lraol%) , lOmg (2mol%) N 26mg (5raol%) t Wfc £ *fc„ * fc, 4 0 fc*3 

fcTl>^©*r±N 12mg(5raol%) N 25mg (10mol%) , 50mg (20mol%) t ^\Y> £-^fc 0 



WO 2005/097944 PCT/JP2005/006440 

61 

jgmrt {SBTEBP KLtfrt % * — y 5 yXH: tf I- > -(D^/VftrZ & S 0 
Utifi^^l't 0 — ^ (d =6. 5nm) £L <k £ frfco 

>7 (S)ia« : 300nm) £r® 9 9M. ^Jfe^J 4 0 k*Lfc#fW (IfVl^ 

/BiPh-HMM^fll) (D^ft*^ (Ib^S : 300nm) £0 1 0 0 Ktb^L 

$ b^,^WJ4 0-C#b^c#W(t°l/^/BiPh-HMM^) ^*3V^T,BTEBP 
^ M-T 6 fe* W * A* ^20mo 1 % i ^ ^ * t° V * A b T t> ^ / ^ © 

(£SJ60!I 4 1-42) 
^^V-hi:*SBrIj76 (C 18 H 37 (E0) 10 ) 0. 5g 1 *flMBtt#-=p-e*> <5EuCl 3 

fP^«X*1±M) 40mgX«TbCl 3 (»J4 2, ?P)fc|lfilXil±f) 

60*Ct? 2 H#pg?£*feTt- 3 r. £ \Z. «t *9 *9— & (flgj? : 450nm) &#fc 0 

#±UH^ (EuCl 3 X^TbCl 3 ) ^^AU/cBiPh-HMM^(Z)V^-f^^^*5V^T'by 
yf itSr^i-t: 0 — ^ ( d =6. 3nm) £r7^1~r £: ^mg$^fc 0 
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10 1i^&^ii5^ ^fr^ft3fc*tote««fc&JK (EuCl 3 :250 N 270nm N 
TbCl 3 :220nra) ^oTV^5^^ *flh&*th^fl<DlttWLW&&^WM\^X% l §k 

5 HI£M4 lT?#b*L/tfcW (EuCl 3 /BiPh-HMM-film) b/V 

S : 280nm) ^ BiPh-HMM-f ilmS.t> < EuCl 3 ^^ / — /^^^>^^i^^^ h/l^*^ 
0 10 2^i~ 0 »J4 2X»nbfhtz.Hm (TbCl 3 /BiPh-HMM-film) 

(janBift* : 300nm) BiPh-HMM-f ilmRltfrbClj^* / — A4®&<0 

myt*^? h/^tm^mi o 3^i- Q Euci 3 ^*Abfc^«mbci 3 ^^Ab 

* 7c, <7)fW^^(254nm) £rH&#t bfc i: r. 6, EuCl 3 /BiPh-HMM-f ilra 

&0mz> TbCl 3 /BiPh-HMM-filra^##,^3S<^3febTV^6 ^i«^ixfco 

15 (^W"J 4 3) 

^rl/y'U- h £ft5Brij76 (C 18 H 37 (EO) 10 ) 0. 43g £ ^*fe*"Cfc SEf£*<£>7- 

20 0.6g«S*DU j5^^a-T?20#P B W#bTyVH«^#fCo 

&*3 N ^^yy©!^ Omg (0mol%) N 0. 188mg (0. 06raol%) N 0. 37rag (0. 12mol%) „ 
0. 56mg (0. 18mol%) „ 0. 75mg (0. 24mol%) % 0. 94mg (0. 3mol%) N 1. 88mg (0. 6mol%) „ 
3. 7mg (1. 2mol%) % 5. 6rag (1. 8raol%) N 7. 5mg (2. 4mol%) N 9. 4mg (3. 0mol%) „ 
18. 8mg(6. 0mol%) tmt^^f^o ffiattfttiBTEBPfclfctt-S * ^ V ^(D^^itXh 

25 5 o 



WO 2005/097944 PCT/JP2005/006440 

63 

m& mm 450™) &#fc 0 

HI 1 0 4 \Z.?~? ]) ^Sr^AbTV^JfeV^BiPh-HMM-filnKDXHm^f^^ — 
(HI 0 5^^^^ i/£3mol%3»Abfc^ 0 >-(3mol%)/BiPh-HMM-filtn<DX^H] 

tf*2 0=l~2°. ^^^^ 0 i©^^^b, ^y ^^ALT^BiPh-HMMgl 

HI 0 6ti^r©i0^v!) ^^^Abfci^-^y WBiPh-HMM-filmO^^ 
^ hA- (JSbe^ft : 270nm) £r^bfc D ^ U ^Sr^A bT WjiV^BiPh-HMM-film 

BiPh-HMMtf o tr^ a ~/l^£*t LT1. 8raol%J^_tO^ ^ P ^^r^A bfc £ ^ 
T\ \fy=^=^^&(Dmyt\-im^^ kftofro noy^y WBiPh-HMM-film«^ 

@107il, BiPh-HMM-film, ? V f(D=-# S —/^M, ? V > 
(1. 8tnol%)/BiPh-HMM-film(D^S:OTili3^^^ y;V&VcM LT^ bfc 0 r<D0 

BiPh-HMM-filrai:^^y y©iSS^(5i ^» t ^oTV^^^r i: 

i~ 270nm(D^;-e^ N BiPh-HMM-film^ffi^W^StJ^^^S n t frft 

BiPh-HMM^)^y y ^--^^■^^ :3 r— 

^ y ^.(1. 8mol%)/BiPh-HMM-filra^270nm^380nm-Ci5&S2brc^ r 
270nmM^^380nmI&^«t X) h?^V ^O^^^s^ (Mfft) t>9&V^ 
t^^^ofc (@107) o ^y ^#Aft^0. 12mol%O0#te, nW<D 
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4 4 ) 

^-tt ib cD^$^BTEBP&0. 6g8sflH U S^^a-C2B#ra^# LTyVl4»£r#/t D 

ft#5 N 7 y ^<D»te, Omg(0mol%) s 0. 047mg(0. 015mol%) „ 0. 094rag(0. 03raol%) „ 
0. 47mg (0. 15raol%) , 0. 94mg (0. 3mol%) , 4. 7mg (1. 5mol%) N 9. 4mg (3. Omol%) t Mit 

PMf^^T-efT^ofco *r bT, ^©i^t LT^bfLfc^yVW^^^V y 
b^tJ;c>T^7^ K*£ -b^ 60°C-e 2 H#H8f£*SH- S n i: m £ 19 

.*&— 3& = — HH (JJUff : 450nm) £r#7c 0 

mE^j 4 4 m jsv b titi * v ^ t tr 7 ^ v y * £ ^^-a-jgi ( y ^ y 

IH 1 0 8 t1l*©i©^v!) y^Abfcy^y y/BiPh«^fll<^^^y ^y 
h/l- (J&i&ifeft : 270nm) £^bfc 0 #ffi^tfe&l*HEJB b&V^ 

(^wj 4 5 RUitmm 10-1 1 ) 

4) &^T©ct 5^bT^bfc 0 i-^fc>*>> 5tei\ Ir( PP y) 3 (PJCfbSMSfciW 
23mg(3. 5X10-W) & N T H F 30. 7gRt)^* 7 -/W. 8gSr^-fS»?R^a» 
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v^^ N r©$g$£X©*flE£ra£: Lfci§£\ 4ffiig (a, 0. 75a N 0. 5a s 0.25a) © 

giU ^^©^tb^fi^^y — /I- : THF=1 : 4tt5. r*l£>A, B N D© 
MfS'ffi^J i: UTBri j76 (C 18 H 37 (E0) 10 ) 0.43g^ 6N:lfilMc$g$fclO /i 1 
fc, fffiTklSO/UirSr^U 10#M»#L;fc (*:fr?frA' x B' N C N D' fci" 
5)o A' N B' . C N D' <D#f«^BTEBP^0.6g^nL, 10j»#LT 

^-ftvOl^R&flsfilL*: i^ti^tiA" . B" % C" N D" fct5). 

1© £ 5 latHbilfcA" ,B" ,C" ,D" ©y/l48^tC33»tair(ppy),©BTEBP 
fciQir&ze/Utt^n, ^frl^fa, 0. 14mol% N 0. 28mol°/o N 0. 42mol%, 0. 58mol»T*& 

ritii? J£j— 3— MR (flUff : 450nm) £r#7c 0 

(DWiM.*^? h/l^M^bfc Bl09t, Ir(ppy) 3 £rO. 14mol%^A bfc 
Ir(ppy) 3 /BiPh-HMM^^<D©iB^-<y tb^fc&OIr (ppy) 3 &0. lwt'/o^fA 

bfcIr(ppy) 3 /.PMMA^(tb$M!J 1 0 ) RUlr (ppy) 3 £*$A IT V^l^PMIAif Jill (tb 
4SEM1 1) »©£2^-^ h^^*^^i- 0 PMMAifBfl (flUffl. 1~1. 2/im) <DISj& 
220nra#3£T?te^lft^te:^tt^fc3o ^©ft^tfjfc 
^'tt^PMMA^Ir(ppy) 3 ^ K-^b7c^ (JKffl. 1~1. 2 ju m) ©JS)©*^ hfr 
^b, 220nm#jfi-efetb^Ir(ppy) 3 fiilL^M$^^V^r t*S^S„ — ft, 
BiPh-HMM#flf g tt220nm^taft-C kJM£ th% Ir (ppy) 3 /BiPh-HMM#il<DSj 

£3$m£r220nniK:19:}£ bfc D 

Hll 0il»j4 5-e#fetL7t#Ir(ppy) 3 /BiPh-HMM^<^P^^^^ 
£r^bfc 0 JP3fc*t3|SHr(ppy),^®)B$ttJa:V^jfe* : 220nm N Photon 
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Energy = 5. 64eV) IT t>> Ir (ppy),S5fe©i(S^.3S3te ( tT— ^ : 511nm) 

^ (3§}fc$tS : 370nnu Photon Energy = 3. 3eV) <Dfo&&WP 
Ir(ppy) 3 fe5fe(Z5^^^;t°— ^ : 511nm N Photon Energy = 2. 4eV) <£>3£ 

(^Jfe^il 4 6 — 4 8) 

mifaM4:^fabtlit}?'7^~Sl'i'y y#?Lfr (BiPh-HMM-c) £ N 

y^lU^(DwM^W (BiPh-HMM-c- s ) ££rfflWc„ 

n^^$y6G (R6G N SOKfbJ&X^fl:®!) 55mg*r^* 7 ~-/V24 g KWffi 
R6Gt»A^HSMbfc D IrWIH^ R6G56mg«r^*/ — M1.4g 

tfCfc. BiPh-HMM-cl g fcR6G«$RA2. 56 g ^$?Tn^#ffc£-^#, 
^ta-C^-^ / — ^?T^^§^*X, BiPh-HMM-c(D^ffi^R6G^^^ (#*Xf**W?L 
^5t±A) $WclW 1 mtfoW 4 6 „ R6GOm^ft«BiPh-HMM-c^*|- LTO. 59wt%) 

BiPh-HMM-c- s #1 g fcR6G$g?RA2. 56 g X«R6GigJftB2. 48 g 5r-t*L-£ 

BiPh-HMM-c- s 131R6G&^* (#*X»SfW?LI-**) ^^^^2 (^»J 4 7 N 
R6G(D^*«BiPh-HMM-c- s LTO. 59wt%) ROW^ 3 (MMM 4 8, R6G 
C9^^ft«BiPh-HMM-c- s LT1. 2wt%) £#fc 0 

r©J:5ttt HtSM 4 6 — 4 8 T# fctW 1 — 3 (R6G i: BiPh-HMM £ (D 
(Dl&ytX^f h^£r, ^»!j5T#btLfcBiPh-HMM-c-s (DjgytX-^? 

/Ub&fcm 111 ^^i"o 300ntn(D^:T?Jil^B-f-6 BiPh-HMM-c- s #^"(D370ntn 
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^:^BiPh-HMM-c- s t^b<D^-^;V^—^W]^, 300nmC9®jj£2/K & 3 ;Tl b © 

m^fc£z>h<Dfan>j&ir i,h&>xn^^, BiPh-HMM-c-s ^tt^Tiwi — 

3 ^ii370nmttj£(D:i^3£jgte{£T U^^ 370nm#5£ «k 560nmH^(D^^m 



mti&ffl 4 9 ) 

7< y^?Lf*^MI^K (BiPh-HMM-c- s ) £Jll^C D 

Dansyl Acid (DANS N 1-^^ f /V7 5 7 1 7 ^ 1/^-5-^/^ ^1, jfOfC^fife 
Illfl) 57mg£r. Tir b >-18. 5g £ ^-^^7K23. 5 g iO^Stfl?^^ 
DANS?M»P$A bfc 0 JfclZ^ BiPh-HMM-c- s 1 g ^DANS?#$f9. 65 g £rft#\ jg^ife 
-ei^^^-m^^rfcms iiatfl^I^^T, BiPh-HMM-c- s ^DANS^rfs* ('fa- 
it XfiiiB^L^*) £-^7clW (DANSO^^fiteBiPh-HMM-c- s 3wt%) 

^<D^^\Z.\^xmMmA (DANS t BiPh-HMM k. COMc^^tO <£>3£ 

b/^^Hl 112 {Z7jk-t 0 300nm(D ytX&Mir ^5 t N BiPh-HMM-c- s 
370nmtt^<7)|£;fcte:{£TU DANSO^*^^Si-^440nm#^^^V^W^ 1 ^^^^ 

(MMM 5 0 — 5 3) 
^^-^^7X36 g ^2N^7X^lml t Wm^^lXh 5Bri j76 (C 18 H 37 (E0) 10 ) 
0. n8gt^mUUl,Xm^V, &)—mfck Lfc 0 BTEBP^rO. 598 g fjt# 

t ^ioT N #®«-t^ij^-^Ayfc to<^> ^7* y y y #?Lfr 

(Dttm'^V: (MMM 5 0 . BiPh-HMM-c2- s ) £#/c 0 Hife^ 5 0 X'&hfcfc 
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BiPh-HMM-c2- s (O X^lUJff/N 0 ^ — > \Z. *5 V^T fi> SJWW^^ yfl*3t«T?5H"<K*l£ 
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